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PROBLEM TO BE SOLVED: To improve the toughness in the surface layer part of a 
steel plate, by specifying its compsn. and the heating rate at the time of quenching and 
imparting a high dislocation density to the structure at the time of quenching to form the 
structure into a fine martensite-bainite mixed structure. SOLUTION: The compsn. of the 



Simultaneously, the &gamma transforming temp. T1 and transition stabilizing temp.; T2 
shown by the formulae I and II satisfy the relation of T1 <=T2, and the structure of the 
surface layer part in the steel plate is formed of a martensite-bainite structure having 
<=20&mu m average &gamma grain diameter and 15&mu m average bucket 
diameter. Moreover, as for the objective mechanical properties, TS: >=780MPa, Ys: 
>=690MPa and Vts: <=-70 deg.C are regulated. 
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0.012 


0.0018 


0. 562 


0, 275 


849 


877 


4.3 


5 


0.13 


0. 22 


0.99 


0.00 


1.60 


0. 48 


0.55 


0.030 


0.010 


0. 0011 


0. 580 


0. 283 


850 


867 


4.2 


6 


0.12 


0.28 


0. 88 


0.28 


5.12 


0. 44 


0. 50 


0.030 


0.010 


0.0011 


0. 621 


0. 337 


759 


867 


3.6 


•XI 


0.10 


0. 12 


0. 78 


0.27 


•0. 02 


0.31 


0. 33 


0.030 


0.020 


0. 0011 


0. 382 


0. 203 


894 


913 


4.7 


*X2 


0.12 


0.22 


0. 80 


0. 20 


2. 20 


0. 55 


•0.01 


0.024 


0.010 


0. 0010 


0.432 


0. 250 


818 


867 


4.4 


*X3 


0.12 


0.25 


0.80 


0.20 


2. 20 


0.41 


0. 50 


0.030 


*0. 002 


0. 0010 


0.528 


0, 277 


•839 


•804 


4.2 


*X4 


0. 12 


0. 27 


0. 84 


0.29 


4. 26 


0. 73 


0.51 


0.03 


0.016 


*0. 0002 


0. 653 


0. 331 


779 


897 


3.8 


*X5 


0. 08 


0.28 


0. 88 


0. 22 


1.51 


0. 01 


0.51 


0.04 


0.011 


0, 0011 


0. 408 


0.214 


•881 


*872 


4.5 


•X6 


0. 09 


0.30 


0.70 


0. 00 


2. 20 


0.08 


0. 57 


0. 054 


0.012 


0. 0022 


0, 437 


0.230 


•893 


*878 


4.3 



[00 66] «2UaHM^.*?7fcttLTfrofcJE8E 



[0067] 









Rc 




i a/iot» -v<d®m& 




















mm 




i 


1 


4.5 


6.1 


900 


20 


165 


630 \ 


50 




2 


2 


4.0 


5.7 


850 


15 


155 


600 ] 


50 




3 


3 


3.7 


8.2 


850 


20 


185 


630 : 


75 


4 


4 


4.3 


6.7 


900 


15 


145 


580 


75 




5 


6.4 


900 


15 


155 


640 


50 


m 


6 


5 


4.2 


5.8 


900 


20 


150 


580 


50 


7 


6 


3.6 


7.2 


900 


20 


145 


580 


75 




8 


•XI • 


4.7 


15 


880 


25 


115 


630 


50 




9 


*X2 


4.4 


15 


930 


25 


120 


630 


50 


it 


10 


*X3 


4.2 


15 


880 


25 


120 


620 


50 




11 


*X4 


3.8 


15 


850 


25 


120 


630 


: 50 


n 


12 


*X5 


4.5 


15 


850 


25 


115 


600 


; 50 


m 


13 


*X6 


4.3 


15 


850 


25 


115 


580 


! 50 




14 


1 


4.5 


* 3 


930 


25 


100 


630 


; 50 




15 


3 


3.7 


15 


900 


* 5 


100 


630 


; 50 




16 


4 


4.3 


15 


♦1000 


25 


100 


630 


i 50 



7-> * Ztilt^^RVm\£*m<DmKX-&%ZtZ?rrt 



[0 0 68] ztiw.mw.commim («it/io 

[0 0 6 9] m3teZtlt><7>&&&Mk£nit. 



[0070] 



(8) 



mm*? 1 0-96042 







SI 






1 (l/10tffl) 




*D« (l/2tSD 






* 

■f 


YS 
MPa 


TS 
MPa 


VT<3 

B c 


urn 




YS 
MPa 


TS 
MPa 


vTs 

°C 


urn 




1 


1 


803 


861 


-86 


15 


12 


796 


838 


-93 


13 


* 


2 


2 


811 


853 


-88 


13 


11 


773 


823 


-96 


17 




3 


3 


828 


877 


-82 


11 


9 


818 


862 


^80 


16 


18 


4. 


4 


841 


882 


-74 


13 


11 


825 


866 


-77 


20 


m 


5 


851 


889 


-88 


14 


12 


834 


871 


-86 


18 


M 


6 


5 


774 


831 


-72 


15 


13 


762 


819 


-74 


16 


7 


6 


782 


837 


-84 


14 


13 


768 


826 


-82 


18 




8 


*X1 


*699 


*742 


*-52 


*22 


♦17 


*642 


♦699 


-90 


25 




9 


*X2 


718 


*760 


*-54 


19 


15 


*659 


*698 


-92 


22 


J± 


10 


*X3 


843 


883 


*-58 


♦29 


*21 


810 


851 


-79 


33 


e 


11 


*X4 


*624 


*721 


*-57 


*24 


*19 


*584 


*662 


*-59 


26 


12 


*X5 


864 


893 


*-59 


*23 


*i8 


858 


876 


-90 


25 




13 


*X6 


819 


846 


*-58 


♦24 


*19 


808 


830 


-72 


27 




14 


1 


798 


852 


*-54 


*28 


♦22 


782 


837 


-86 


31 




15 


3 


♦682 


*764 


*-52 


*32 


*23 


*664 


♦740 


*-57 


34 



[oo7i] mmx-fommmsu, rffimm* 

[00 7 2] OttNbSr**^V^Afc, © 

ZtifiX'^^\ zwfztor frTy-VJ ht 

[0073] IS8t#<f- il«B £££3rv^:tf>ffiAti# 
4. K*#*l 2RI/1 3*iJ66*)Cft$ritt>IS*. (D 

[0074] 1 4 utmm&W'k $ V . 



[0075] ;iiCttLT*«flWCttvvFftfc«tta 

gMK'f±3l$S3fi3T7 8 0 M P aJJLL, ^-wH:-®* 

[0076] w±%m itzXoiz^ *%mzi%hhm<v 
mmumtiMwmtiHrm o t-*> o » 3i5g$8$ 7 8 o m 

& SBSfl 4 -I t tfX' £ h . 

[0077] 



